Advanced multimedia techniques offer significant learning potential for students. Dale (1946 Dale ( , 1954 Dale ( , 1969 
INTRODUCTION
Dale's (1946, 1954, 1969 Dale emphasized the CoE was not designed to attribute worth to a particular level, such as the top being better than the bottom or vice versa. In some learning contexts, more direct interaction may be needed, such as when the learner has no previous experience or foundation with a subject. In other learning contexts, symbolic expression may be preferred, such as when a graduate chemistry student no longer needs direct experience and uses the symbol CO instead of the words carbon dioxide. 2 Dale's focus was on the experience of the learner, although he admitted his placement of learning experiences on the CoE hierarchy was based on their level of abstraction.
However, the impact of experiences can vary between learners and some experiences may be quite similar such as study trips and exhibits. Therefore, level of abstraction appears to be a more relevant way to classify the levels, rather than by experience which can be very subjective.
The main differences may lie not in the nature of the media components, but rather in their design. There are two primary memory channels: verbal and visual.
Conceptual Framework
An important tenet of this theory is that multimedia designs should not overload a learner's memory channels or learning will be reduced.
According to Paivio's (1971 Paivio's ( , 1986 Paivio's ( , 2007 Because of the ubiquity of using computers to display instructional content, it is assumed for this paper that multimedia specifically refers to materials that can be displayed on a computer. Real VR is a user-controllable virtual reality simulation using In general, images are considered to be more concrete than nonverbal audio. Consider the adage that "a picture is worth a thousand words" and compare that to a recording of sounds. In most cases, images clearly depict something readily identifiable to the viewer. Pure sound recordings (with no narration) are usually more challenging to identify compared to images and therefore more abstract. However, there may be circumstances where a sound recording could be more concrete than a particular image. For example a photograph of a car would be less concrete than the recording of a car horn blasting which cannot be discerned in a photo. Then, the levels in Figure 3 are intended to provide the instructional designer with guidelines rather than rigid rules.
Narration is a specific verbal (auditory) form using spoken language with no images or text. Narration is less abstract However, because most people are familiar with that sound, it may be preferable to deliberately exclude it as it could be argued it does not add anything substantive to learning and may even reduce learning by distracting the learner.
The MCoA proposed in this paper demonstrates the many levels of abstraction that are available to the instructional designer of educational content. The appropriate amount of abstraction depends on both the subject matter and on the prior knowledge of the learners. For example, students with no prior background in a subject area will likely need less abstract multimedia initially, but will be capable of more abstract multimedia as their knowledge of the subject increases. This is consistent with the Piagetian conceptualization of human development of abstract reasoning competency. Materials need to be tailored to the knowledge level of the learners, which is referred to as the prior knowledge principle (Kalyuga, 2005 To reiterate Dale's caveat, the proposed MCoA is not intended to rank multimedia types from best to worst, because no single level is best for all learners, subjects, and contexts. It is intended to give some guidance to instructional designers.
Conclusions and Recommendations
In some ways, the proposed MCoA is simpler than Dale all content could or even should be created using VR.
Because of continuous changes in educational technology, this is an area of research that needs to be continuously updated to determine the relative effectiveness of each type of multimedia.
